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Supercritical CO, Extraction and Antibacterial Effects of
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Abstract: In this paper,the antibacterial effects of active substances from Dictyophora echinovolvata prepared by super-
critical CO, extraction with different extraction conditions were studied. The orthogonal experiment L, (4’ ) was designed
for the optimization of extraction conditions of active substances. Extraction pressure ( EP), extraction temperature
(ET1) and extraction time (ET2) were used as the main factors in supercritical CO, extraction. The antibacterial effects
of active substances of D. echinovolvata against Listeria monocytogenes and Vibrio parahaemolyticus were measured by
minimal inhibitory concentration (MIC) and inhibitory rate. From the antibacterial effects of active substances and sig-
nificance analysis for different extraction conditions, the results showed that; ET2 > EP > ETI. The optimal extraction
conditions were 20 MPa,35 “C and 120 min. The MICs of active substances against L. monocytogenes and V. parahaemo-
lyticus were both 15.0 mg/ml after 24 h incubation. When the concentrations of active substances were at MIC, the in-
hibitory rates against L. monocytogenes and V. parahaemolyticus were 85.7% and 98.2% ,respectively.
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Table 1  Factors and levels of orthogonal experiments

K % Factors

Levels A B C
1 15 30 60
2 20 35 90
3 25 40 120
4 30 45 150

A FEUE S/ MPa; B 22 BURLBE/ °C 5 C: ZEHUA i) /min
Note: A ; Extraction pressure/MPa, B ; Extraction temperature/ °C , C; Ex-
traction time/min.
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Table 2 Inhibitory rates of different D. echinovolvata extracts on L. monocytogenes and V. parahaemolyticus

£ M2 Inhibitory rates( % )
JAN?T ' ’ ) L. monocytogenes V. parahaemolyticus
! : 1 1 75.0 82.3
: ! 2 2 78.2 84.7
3 ! 3 3 82.4 91.2
4 ! 4 4 81.3 89. 1
> 2 1 2 82.5 90. 1
6 2 2 3 85.7 8.2
’ 2 3 4 79.8 87.5
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8 2 4
9 3 1
10 3 2
11 3 3
12 3 4
13 4 1
14 4 2
15 4 3
16 4 4
K1 0.792 0.785
K2 0.815 0.810
K3 0.79% 0.803
K4 0.802 0.805
R, 0.023 0.025
k1 0.868 0.854
k2 0.905 0.910
k3 0.880 0.887
k4 0.890 0.892
R, 0.037 0.056

1 78.3 86.0
3 78.5 82.6
4 84.6 95.7
1 76.7 85.4
2 77.8 88.5
4 78.1 86.7
1 75.6 85.0
2 82.5 90.8
3 84.8 93.2
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Table 3 Analysis of variance with the results of inhibitory rates on L. monocytogenes

B S ofe I 7 A H W5 F B

Variation Sources SS df MS Sig.
H4Z Repeat 0.001 1 0.001 1.480 0.326
A 0.001 3 0.000 0.528 0.679
B 0.001 3 0.000 0.550 0. 666
C 0.008 3 0.003 3.361 0.096

x4 EEYRMNEBROETENEENTES N
Table 4  Analysis of variance with the results of inhibitory rates on V. parahaemolyticus

AR SR Y 7 A i 5 P T i

Variation Sources SS df MS Sig.
H 4 Repeat 0.001 1 0.000 1.069 0.486
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A 0.001 3 0. 000 0.479 0.709
B 0. 001 3 0. 000 1.080 0.426
C 0.008 3 0.003 4.471 0.057
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Fig. 1  Multiple comparisons with the results of inhibitory rates for active substances from D. echinovolvata
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Note:a. L. monocytogenes; b. V. parahaemolyticus
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